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(54) Edible adhesive composition comprising a starch and a plasticizer, and Its use for adhering 
particulate coatings on foodstuffs 

(57) The instant invention is directed to a food 
grade, hot-melt adhesive which may be prepared by 
blending and melting a starch with a plasticizer and 
optionally adding a moisture resistant agent. Upon cool- 
ing, the solid mass can be ground into a free-flowing 
powder. The hot melt composition may then be used to 
apply any of a variety of particulate additives, such as 
flavoring and coloring agents, to foodstuffs by the appli- 
cation of low heat. 
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Description 

The present invention relates to a food-grade, hot melt which contains a polysaccharide and a plasticizer and may 
be used to adhere particulate additives such as flavoring and/or coloring agents to foodstuffs. Hot melt, as used herein. 
5 pertains to thermoplastic materials useful as adhesives that are in the solid state at room temperature, but melt when 
the temperature rises. 

There are many commercial applications wherein it is desired to adhere various particulate additives, for example 
flavoring agents such as sugar, salt, cheese powder, spices and the like to the external surfaces of foodstuffs, such as 
cereal, crackers, cookies, or snack foods such as potato chips, pretzels, tortilla chips, popcorn, or nut products. 

10 It Is desirable that the adhesive used add little or no flavor to the foodstuff. Further, the material must not only be 
readily applicable, but must be capable of providing strong adherence, even after the foodstuffs have been subjected to 
packaging, transport, and storage. 

Fats and oils have traditionally been used for adhering particulate additives such as flavoring and/or coloring agents 
to these foodstuffs. However, as a result of recent market demand for low-fat and fat-free foodstuffs, these traditional 

75 adhesives often have been abandoned in favor of lower calorie substitutes. 

These non-fat adhesives include gelatin, starch pastes, and malt syrups which have the disadvantage of decreas- 
ing adhesive forces over time such that the particulate additives tend to fall off prior to reaching the consumer or lack 
sufficient adhesive force such that they can only be used effectively in large quantities. Further, when using such water- 
based adhesives, it is necessary for the manufacturer to drive off the water after application so that the foodstuff does 

20 not absorb it and lose its crisp texture. This post-drying step not only requires additional processing time and equip- 
ment, but also introduces one more variable to control. Finally, traditional non-fat adhesives tend to be sticky due to their 
high ability to absorb moisture. 

Recently, enzyme modified food starches have also been used as adhesives. For example, JP 56 49406 discloses 
the use of adhering flavoring agents to foods using a waxy starch hydrolyzed by a- and p-amylase. 

25 Various other polysaccharide compositions are known in the art as being useful as adhesives. including those use- 
ful for adhering flavoring and/or coloring agents to foodstuffs. JP 61 250090 discloses an adhesive tape or label in which 
pullulan is coated on one side of a releasing paper. JP 03047040 discloses an adhesive containing a polysaccharide, 
water, and ethanol. Chemical Abstract #121 :20391 7 discloses marshmallows coated with an edible adhesive material, 
such as gelatin, and powdered sugar. JP 61246239 discloses adhesive compositions useful for packaging which con- 

30 tain pullulan. 

Surprisingly, it has now been discovered that an edible hot melt consisting of a starch and a plasticizer may be used 
for adhering various flavoring and/or coloring agents to foodstuffs. 

Numerous hot melts are known in the art. Typically, these hot melts are inedible, substantially water insoluble, and 
used as packaging adhesives. However, several edible hot melts are known: For example, JP 57158276 discloses an 
35 edible hot melt adhesive composition containing an ethylene vinyl acetate copolymer, a tackifying resin, and a paraffin 
wax which is useful for the manufacture of vessels for storing edible oil-containing foods. Edible hot melts are also 
known for use as a protective coating: for example US Defensive Publication 729.549 discloses edible hot melts con- 
taining solid monoglycerides, solid C2-C4 fatty acid acylated monoglycerides, or solid poly(oxyalkylene) glycerols with 
solid hydroxypropyl cellulose. 

40 Although edible, none of these hot melt compositions disclose, or are even useful for, the present application of 
adhering particulate additives such as flavoring and/or coloring agents to foodstuffs, primarily as they are not free-flow- 
ing powders and/or do not have the ability to melt quickly at low temperatures. 

The instant invention is directed to a food grade, hot-melt adhesive which may be prepared by blending and melting 
a starch with a plasticizer and optionally adding a moisture resistant agent. Upon cooling, the solid mass can be ground 
45 into a free-flowing powder. The hot melt composition may then be used to adhere any of a variety of particulate addi- 
tives, such as flavoring and coloring agents, to foodstuffs by the application of low heat. 

The hot-melt described herein will find many applications in the food industry, but will be particularly useful in the 
preparation of low calorie snacks. 

An object of the instant Invention is to provide an edible hot melt which is useful for adhering particulate additives 
50 to foodstuffs. 

Another object of the instant invention is to provide a method of adhering particulate additives to foodstuffs wherein 
it is not necessary for the manufacturer to drive off the water added using traditional food adhesives. 

A further object of the instant invention is to provide an edible hot melt which remains a substantially free flowing 
powder at ambient conditions, but melts quickly upon the application of heat. 
55 These and other objects of the present Invention will become apparent to one skilled in the art from the following 
detailed description and examples below. 

The instant invention is directed to a food grade, hot-melt adhesive which may be prepared by blending and melting 
a starch with a plasticizer. Upon cooling, the solid mass can be ground into a free-flowing powder, ie. one that will resist 
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agglomeration or fusion. A moisture resistant agent may optionally be included to minimize moisture absorption even 
at high relative humidity. TTie hot melt composition may then be used to adhere any of a variety of particulate additives, 
such as flavoring and coloring agents, to foodstuffs by the application of low heat. 

The starch to be used in the instant invention may include any cereal or root starch or flour. Examples of suitable 

5 materials include, but are not limited to, maize, rice, barley, wheat, sorghum, tapioca, potato, the waxy versions thereof, 
and the corresponding flours, particularly waxy starches, more particularly waxy corn starch. Converted, i.e., acid 
treated starches or chemically modified starches may also be used as the starting materials. 

The molecular weight of the instant starch is generally reduced to facilitate melting of the starch in the overall for- 
mulation such that the hot melt composition has a viscosity of from about 10.000 to about 400.000. particularly from 

10 about 50,000 to about 250,000. most particularly from about 50.000 to about 1 00.000. cps at application temperature; 
that is at approximately 200-300**R The viscosity of the hot melt composition will depend not only upon the type and 
amount of starch used, but also upon the type and amount of the plasticizer and, when present, the moisture resistant 
agent. 

Any method may be used to reduce the molecular weight of the starch including, but not limited to, chemical hydrol- 
15 ysis by the addition of acid or base, enzymatic hydrolysis by the addition of at least one enzyme, or dextrinization by the 
addition of heat. Starches in which repolymerization occurs after dextrinization may also be used. 

The starch may also be chemically modified, including esterif ication or etherif ication using known methods. If both 
modification and reduction of molecular weight of the starch are used, they may be accomplished in any order except 
when the derivative is labile. 

20 In particular, corn syrup solids, maltodextrins and amylase-treated starches are used as the starch component of 
the present invention, Maltodextrins with a dextrose equivalent of less than about 20 are preferred over other maltodex- 
trins. Dextrose equivalent, as used herein, is defined as the reducing power of the hydrolysate. As each starch molecule 
has one reducing end. DE is inversely related to molecular weight. The DE of anhydrous D-glucose is defined as 100 
and the DE of unhydrolyzed starch is virtually zero. 

25 Amylase-treated starches which are first steam cooked, particularly jet cooked, and then converted by a single 
enzyme, particularly a-amylase. p-amylase. or glucoamylase, to a DE of from about 2 to about 40 and a funnel viscosity 
of from about 7 to about 80 seconds, are preferred over other amylase-treated starches. 

Jet cooking, as used herein, refers to slurrying the starch and heating the slurry to a temperature of from about 
120°C to about 170°C, in order to gelatinize substantially all of the starch. The steam cooking is generally can'ied out 

30 on a starch slurry at a solids level of from about 10 to about 40%, particularly from about 20 to about 25% and a pH 
from about 4 to about 7, particularly from about 4.5 to about 5.5, with a pressure greater than 60 psi in the cooking 
chamber. 

The enzymatic conversion is carried out using techniques known in the art and described, for example, in U.S. Pat- 
ent Nos. 3,525,672 to Wurzburg and 4,977,252 to Chiu, Generally the enzyme treatment is carried out at a starch con- 
35 centration level of about 10 to about 40%, particularly from about 20 to about 25%, depending upon the base starch 
used. The enzyme reaction is continued until the starch is sufficiently degraded to provide a viscosity of from about 7 
to about 80 seconds, particularly from about 1 6 to about 60 seconds, measured at 1 9% w/w solid concentration at room 
temperature using a standard funnel method. The resultant product is further characterized by a dextrose equivalent 
(DE) of 2 to 40. 

40 Funnel viscosity, as used herein, is defined by the following procedure. The starch dispersion to be tested is 
adjusted to 19% (w/w) measured by refractometer. The temperature of the dispersion is controlled at 22*^0. A total of 
100 ml of the starch dispersion is measured into a graduated cylinder. It is then poured into a calibrated funnel while 
using a finger to close the orifice. A small amount is allowed to flow into the graduate to remove any trapped air and the 
balance is poured back into the funnel. The graduated cylinder in then inverted over the funnel so that the contents draw 

45 (flow) into the funnel while the sample is running. Using a timer, the time required for the 1 00 ml sample to flow through 
the apex of the funnel is recorded. 

The glass portion of the National Starch BF Funnel is a standard 58^ thick-wall, non-fluted, resistance glass funnel 
In which the top opening diameter is about 9 to about 10 cm with the inside diameter of the stem being about 0.381 cm. 
The glass stem of the funnel is cut to an approximate length of 2.86 cm from the apex, carefully fire-polished, and ref it- 

50 ted with a long stainless steel tip which is about 5,08 cm long with an outside diameter of about 0.9525 cm. The interior 
diameter of the steel tip is about 0.5952 cm at the upper end where is attached to the glass stem and about 0.4445 cm 
at the outflow end with the restriction in the width occurring at about 2.54 cm from the ends. The steel tip is attached to 
the glass funnel by means of a Teflon tube. The funnel is calibrated so as to allow 100 ml of water to go through in six 
seconds using the above procedure. 

55 Generally, the enzyme conversion will be carried out for a time period ranging from half an hour to 24 hours or more 
depending upon the temperature of the reaction, the type and concentration of enzyme used, and the starch concen- 
tration and viscosity of the reaction slurry. The enzyme reaction is terminated by raising the temperature to about 85''C 
and maintaining that tenperature for about ten minutes to fully deactivate the enzyme. Acid deactivation, as known in 
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Table II 





STARCH 


PLASTICIZER 


MOISTURE RESISTANT 
AGENT 


TIME TO MELT 


a) 


90gNadex320 


10 g glycerol 


none 


3 min 


b) 


70 g Nadex 320 


30 g glycerol 


none 


3 min 


c) 


70 g Nadex 360 


30 g glycerol 


none 


3 min 


d) 


50 g N-TACK 


50 g maltose 


none 


3 min 


e] 


50 g N-TACK 


50 g glucose 


none 


4 min 


f) 


49 g N-TACK 


50 g sucrose/1 g glycerol 


none 


4 min 


a) 


30 g Amioca 85 


70 g fructose 


none 


45 sec 


h) 


30 g corn 73 


70 g fructose 


none 


2.5 min 


i) 


30 g Nadex 320 


70 g fructose 


none 


60 sec 


j) 


30 g Nadex 772 


70 g fructose 


none 


3 min 


k) 


30 g Purity Gum 59 


70 g fructose 


none 


180 sec 


1) 


30 g Short-chain Crystalline 
Amylose 


70 g fructose 


none 


45 sec 


m) 


25 g N-TACK 


65 g fructose 


10 g paraffin wax 


30-45 sec 


n) 


25 g N-TACK 


65 g fructose 


10 g stearic acid 


30-45 sec 


0) 


40 g N-TACK 


50 g fructose 


20 g gelatin 


5 min 


P) 


25 g N-TACK 


70 g fructose 


5 g candelilla wax 


30 sec 


q) 


25 g N-TACK 


70 g fructose 


5 g beeswax 


30 sec 


r) 


20 g N-TACK 


70 g fructose 


10 g stearine 


20 sec 



35 Claims 

1. A hot melt composition comprising a starch and a plasticizer, the starch being present in an amount of less than 
about 40% by weight of the starch/plasticizer mixture. 

40 2. The hot melt composition of claim 1 , wherein the starch is present in an amount of from about 20% to about 30% 
by weight of the starch/plasticizer mixture. 

3. The composition of claim 1 , wherein the starch is selected from the group consisting of maltodextrins having a DE 
value of less than about 20. amylase-treated starches, and corn syrup solids. 

45 

4. The conposition of claim 1 , wherein the starch is corn syrup solids. 

5. The composition of claim 1 , wherein the plasticizer is a polyol or a polyacetic acid. 

50 6. The composition of claim 5, wherein the plasticizer is selected from the group consisting of sorbitol, mannitol, maiti- 
tol. lactitol, fructose, glucose, glycerin, sucrose, high fructose corn syrups, citric acid, and ascorbic acid. 

7. The composition of claim 1 . further comprising a moisture resistant agent 

55 8. The composition of claim 7, wherein the moisture resistant agent is selected from the group consisting of a wax, a 
fat. and a protein. 

9. The composition of daim 8. wherein the moisture resistant agent is selected from the group consisting of candelilla 
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STARCH 


PLASTICIZER 


MOISTURE RESISTANT 
AGENT 


TIMc lU IvibLI 


a) 


90 g Nadex 320 


10 g glycerol 


none 


3 min 


b) 


70 g Nadex 320 


30 g glycerol 


none 


3 min 


c) 


70 g Nadex 360 


30 g glycerol 


none 


3 min 


d) 


50 g N-TACK 


50 g maltose 


none 


3 min 


e) 


50 g N-TACK 


50 g glucose 


none 


4 min 


f) 


49 g N-TACK 


50 g sucrose/1 g glycerol 


none 


4 min 


a) 


30 g Amioca 85 


70 g fructose 


none 


45 sec 


h) 


30 g corn 73 


70 g fructose 


none 


2.5 min 


i) 


30 g Nadex 320 


70 g fructose 


none 


60 sec 


j) 


30 g Nadex 772 


70 g fructose 


none 


3 min 


k) 


30 g Purity Gum 59 


70 g fructose 


none 


180 sec 


1) 


30 g Short-chain Crystalline 

Amylose 


70 g fructose 


none 


45 sec 


' ' '/ 


25 g N-TACK 


65 g fructose 


10 g paraffin wax 


30-45 sec 


n) 


25 g N-TACK 


65 g fructose 


10 g stearic acid 


30-45 sec 


0) 


40 g N-TACK 


50 g fructose 


20 g gelatin 


5 min 


P) 


25 g N-TACK 


70 g fructose 


5 g candeliila wax 


30 sec 


q) 


25 g N-TACK 


70 g fructose 


5 g beeswax 


30 sec 


r) 


20 g N-TACK 


70 g fructose 


10 g stearine 


20 sec 



Claims 

1. A hot melt composition comprising a starch and a plasticizer, the starch being present in an amount of less than 
about 40% by weight of the starch/plasticizer mixture. 

2. The hot melt composition of claim 1 , wherein the starch is present in an amount of from about 20% to about 30% 
by weight of the starch/plasticizer mixture. 

3. The composition of claim 1 . wherein the starch is selected from the group consisting of maltodextrins having a DE 
value of less than about 20, amytase-treated starches, and corn syrup solids. 

4. The composition of claim 1 , wherein the starch is corn syrup solids. 

5. The composition of claim 1 . wherein the plasticizer is a polyol or a polyacetic acid. 

6. The composition of claim 5, wherein the plasticizer is selected from the group consisting of sorbitol, mannitol. malti- 
tol. lactitol, fructose, glucose, glycerin, suaose. high fructose corn syrups, citric acid, and ascorbic acid. 

7. The composition of claim 1 , further comprising a moisture resistant agent. 

8. The composition of claim 7, wherein the moisture resistant agent is selected from the group consisting of a wax, a 
fat. and a protein. 

9. The composition of daim 8, wherein the moisture resistant agent is selected from the group consisting of candeliila 
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Table II 





STARCH 


PLASTICIZER 


MOISTURE RESISTANT 
AGENT 


TIME TO MELT 


a) 


90 a Nadex 320 


10 g glycerol 


none 


3 min 


b) 


70 g Nadex 320 


30 g glycerol 


none 


3 min 


c) 


70 g Nadex 360 


30 g glycerol 


none 


3 min 


d) 


50 g N-TACK 


50 g maltose 


none 


3 min 


e) 


50 g N-TACK 


50 g glucose 


none 


4 min 




49 g N-TACK 


50 g sucrose/1 g glycerol 


none 


4 min 


a) 


30 g Amioca 85 


70 g fructose 


none 


45 sec 


h) 


30 g corn 73 


70 g fructose 


none 


2.5 min 


i) 


30 g Nadex 320 


70 g fructose 


none 


60 sec 


j) 


30 g Nadex 772 


70 g fructose 


none 


3 min 


k) 


30 g Purity Gum 59 


70 g fructose 


none 


1 80 sec 


1) 


30 g Short-chain Crystalline 

Amylose 


70 g fructose 


none 


45 sec 




25 a N-TACK 


65 g fructose 


10 g paraffin wax 


30-45 sec 


n) 


25 g N-TACK 


65 g fructose 


10 g stearic acid 


30-45 sec 


0) 


40 g N-TACK 


50 g fructose 


20 g gelatin 


5 min 


P) 


25 g N-TACK 


70 g fructose 


5 g candelilla wax 


30 sec 


q) 


25 g N-TACK 


70 g fructose 


5 g beeswax 


30 sec 


r) 


20 g N-TACK 


70 g fructose 


10 g stearine 


20 sec 



35 Claims 

1. A hot melt composition comprising a starch and a plasticizer, the starch being present in an amount of less than 
about 40% by weight of the starch/plasticizer mixture. 

40 2. The hot melt composition of claim 1 , wherein the starch is present in an amount of from about 20% to about 30% 
by weight of the starch/plasticizer mixture. 

3. The composition of claim 1 , wherein the starch is selected from the group consisting of maltodextrins having a DE 
value of less than about 20. amylase-treated starches, and corn syrup solids. 

45 

4. The composition of claim 1 , wherein the starch is corn syrup solids. 

5. The composition of claim 1 , wherein the plastidzer is a polyol or a polyacetic acid. 

50 6. The composition of claim 5, wherein the plasticizer is selected from the group consisting of sorbitol, mannitol, malti- 
tol. lactitol, fructose, glucose, glycerin, sucrose, high fructose corn syrups, citric acid, and ascorbic acid. 

7. The composition of claim 1 , further comprising a moisture resistant agent. 

55 8. The composition of claim 7. wherein the moisture resistant agent is selected from the group consisting of a wax. a 
fat. and a protein. 

9. The composition of claim 8. wherein the moisture resistant agent is selected from the group consisting of candelilla 
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Table II 





STARCH 


PLASTICIZER 


MOISTURE RESISTANT 
AGENT 


TIME TO MELT 


a) 


90 a Nadex 320 


10 a alvcerol 


none 


3 min 




70 a Nadex 320 


30 Q alvcerol 


none 


3 min 


c) 


70 a Nadex 360 


30 Q alvcerol 

WW y WW! W< 


none 


3 min 


6) 


50 a N-TACK 


50 g maltose 


none 


3 min 


e) 


50 a N-TACK 


50 g glucose 


none 


4 min 




49 g N-TACK 


50 g sucrose/1 g glycerol 


none 


4 min 


y/ 


30 g Amioca 85 


70 g fructose 


none 


45 sec 


h) 


30 g corn 73 


70 g fructose 


none 


2.5 min 


i) 


30 g Nadex 320 


70 g fructose 


none 


60 sec 


i) 


30 g Nadex 772 


70 g fructose 


none 


3 min 


k) 


30 g Purity Gum 59 


70 g fructose 


none 


180 sec 


1) 


30 g Short-chain Crystalline 

Amylose 


70 g fructose 


none 


45 sec 


III/ 


25 a N-TACK 


65 g fructose 


10 g paraffin wax 


30-45 sec 


n) 


25 g N-TACK 


65 g fructose 


10 g stearic acid 


30-45 sec 


0) 


40 g N-TACK 


50 g fructose 


20 g gelatin 


5 min 


P) 


25 g N-TACK 


70 g fructose 


5 g candelilla wax 


30 sec 


q) 


25 g N-TACK 


70 g fructose 


5 g beeswax 


30 sec 


r) 


20 g N-TACK 


70 g fructose 


10 g stearine 


20 sec 



35 Claims 

1 . A hot melt composition comprising a starch and a plasticizer, the starch being present in an amount of less than 
about 40% by weight of the starch/plasticizer mixture. 

40 2. The hot melt composition of claim 1 , wherein the starch is present in an amount of from about 20% to about 30% 
by weight of the starch/plasticizer mixture. 

3. The composition of claim 1 , wherein the starch is selected from the group consisting of maltodextrins having a DE 
value of less than about 20, amylase-treated starches, and corn syrup solids. 

45 

4. The composition of claim 1 . wherein the starch is corn syrup solids. 

5. The composition of claim 1 . wherein the plasticizer is a polyol or a polyacetic acid. 

50 6. The composition of claim 5, wherein the plasticizer is selected from the group consisting of sorbitol, mannitol, malti- 
tol. lactitol, fructose, glucose, glycerin, sucrose, high fructose corn syrups, citric acid, and ascorbic acid. 

7. The composition of claim 1 . further comprising a moisture resistant agent. 

55 8. The composition of claim 7, wherein the moisture resistant agent is selected from the group consisting of a wax, a 
fat, and a protein. 

9. The composition of daim 8, wherein the moisture resistant agent is selected from the group consisting of candelilla 
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wax, carnauba wax, beeswax, stearin, paraffin, and stearic acid. 

10. The composition of claim 7, wherein the starch is an enzyme modified, waxy corn starch, the plasticizer is fructose, 
and the moisture resistant agent is carnauba wax. 

11. The composition of claim 7, wherein the starch is an enzyme modified, waxy corn starch, the plasticizer is fructose, 
and the moisture resistant agent is stearine. 

12. The composition of claim 7 further comprising a dextrin. 

13. A process of preparing the composition of claim 1 comprising: 

a) mixing together the starch and the plasticizer; 
IS b) melting the resultant mixture; 

c) cooling the mixture to about ambient temperature; and 

d) grinding the mixture to form a free-flowing powder. 



10 



20 



14. The process of claim 13, further comprising screening the free-flowing powder to obtain a final product with a max- 
imum particle size of less than about 250 ^m. 

1 5. The process of claim 1 3 further comprising adding a moisture resistant agent to the mixture at a point selected from 
25 I) during step (a); ii) after heating step (b) and prior to cooling step (c); and Hi) after step (d). 

16. A foodstuff comprising a hot melt composition comprising a starch, a plasticizer and at least one particulate addi- 
tive. 

30 17. The foodstuff of claim 16, further comprising a moisture resistant agent. 

18. The foodstuff of claim 16. wherein the particulate additive is a flavoring and/or a coloring agent. 

19. A method of adhering at least one particulate additive to a foodstuff comprising coating the foodstuff with a partic- 
35 ulate additive and an adherent effective amount of an adhesive composition comprising a starch and a plasticizer. 

20. The method of claim 19, wherein the adhesive composition further comprises a moisture resistant agent. 
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